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We describe a simple, rapid, and inexpensive unidimensional high-resolution thin-layer chromatographic Thin-layer chromatography is currently a widely used method for screening plasma and urine specimens for amino acid abnormalities (1) (2) (3) . Despite improvements over paper chromatography, the amino acid patterns for plasma are seriously obscured by the protein. Procedures proposed for eliminating this problem include, for example, the use of centrifuged supernates from sera that have been heated in boiling water (2) . Other methods of deproteinization involve unacceptable dilutions and (or) coprecipitation of some of the amino acids.
In a preliminary report, it was pointed out that ultrafiltration of plasma will remove this interference (4 ). Here, we describe our experience of over a year in using this technique to prepare protein-free filtrates from extremely small samples of plasma. In addition, we describe an inexpensive and simple method in which an ordinary photographic paper is used to provide large, clear pictures for our permanent records. 
Materials and Methods
Equipment
Ultrafilters were made from polycarbonate rod, 17 
Preparation of Plasma and Urine
Plasma: Cut and presoak the pieces of nitrocellulose membrane in distilled water for at least 15 mm. Place the plastic washers in the bottom halves of the micro-ultrafilter units, over the center bore in the female connectors (Figure 1 ). Cut discs of moist, blotted nitrocellulose membrane with the No. 3 cork borer, on a hard plastic surface, and place them over the washers, glossy side up, by using special flat-surface forceps. Fill the upper part of the center bore with 20 to 50 il of plasma, by using 50-id capillary micropipettes.
Screw the top and bottom parts together, being careful not to invert the washer or the membrane.
Tighten the set screw to the bottom of the unit, and centrifuge in a high-speed Clay-Adams microcentrifuge ( Figure 2 ) for 10 mm, or until the center well is about half filled with filtrate.
Urine: Centrifuge the urine in an ordinary tube if the specimen is cloudy. Ultrafiltrates may be prepared from urine if initial chromatograms show protein spots at the origin sufficient to interfere with the interpretation. Fig. 2 Figure 3 illustrates differences between chromatograms of filtered and unfiltered plasma and urine. Figure 3 ).
Results
Migration of Amino Acids
Amino acids were added to plasma, and chromatograms of the filtered samples are shown in Figure 4 . Phenylketonuria and Tyrosinemia In an 80-day survey of the incidence of tyrosinemia in consecutively evaluated premature and full-term newborns, about 20% of the premature infants showed abnormally high plasma tyrosine concentrations, as compared with about 0.4% of the full-term infants (Table 2 ). 
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Estimated concentrations greater than 5 mg of tyrosine per deciliter were considered positive.
Aminoacidopathies
Several abnormal amino acid patterns found in urine and plasma samples from patients are shown in 
Discussion
The advantages of using plasma prepared by ultrafiltration made it possible to take large, high-resolution pietures without negatives ( Figures  3-B) . The use of both backlighting and top illumination permits better light control and higher contrast without glare. Each 5 x 7 inch sheet costs about 5 cents. This paper dries quickly without curling, and requires only a minimum of blotting on a squeegee. The same photographic process is now being used to obtain very clear and large reproductions of immunoelectrophoretic patterns. 1 Although resolution was excellent, some overlapping of the amino acids was still observed ( is a common finding, and may not be as harmless as commonly thought (7).
Some of the less rare aminoacidopathies, such as histidinemia (4 to 7 per 100 000), hyperprolinemia (5 per 100 000), Hartnup disease (4 to 7 per 100 000), iminoglycinuria (5 to 6 per 100 000), and cystinuria (7 per 100 000) have been reported to occur almost as frequently as phenylketonuria (7 to 15 per 100 000) (7-9). The thin-layer chromatographic procedure reported here provides a simple unidimensional method for detecting not only a wide variety of rare genetic defects (Figure 6 ), but also tyrosinemia in premature infants, which occurs frequently and is treated readily. The versatility, wide applicability, and sensitivity of this method should make it a procedure of choice in screening for aminoacidopathies.
